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(57) Abstract: 

PURPOSE: To provide a method and apparatus for 
analyzing a gene in a gene diagnosis technique. 

CONSTITUTION: A nucleic acid of an organism or a virus 
is extracted from a specimen and the nucleic acid is 
reacted with an oligonucleotide primer having a specific 
base sequence and labelling a substance having specific 
mutual action, four kinds of deoxynucleoslde 
triphosphates and a DNA synthetic enzyme to carry out 
the reaction selectively amplifying the specific base 
sequence and then, the reaction product is subjected to 
hybridization reaction with an oligonucleotide probe 
complementary to the amplified specific base sequence, 
having a base sequence different from the oligonucleotide 
primer used In the amplification reaction and labeled with 
fluorescence and successively, purification of the 
oligonucleotide probe Is carried out using fine particles to 
which a substance having mutual action to the labeled 
material of the oligonucleotide primer is bound and the 
concentration of the fluorescence-labeled substance Is 
detected to detect the existence of the specific base 
sequence in the specimen. 
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1 

m^t^m. ^i^f^^. i^^p?a«i. ^^^w 
i^i^i*^^. i^^ntafls. i^^^m^. ^a^i^siof^id^r^^ 

[0 0 0 1 I 
[0 0 0 2] 

fcl-t^K^^ff 9 i:-Cl[®^.^t^Wt^. «^WBH6 12 74 
6 9 7^J:i:^i-PCR (Polymerase Cha 

in Reaction) ftif'^h^o ^ cr:>^Wjn^'^(7J 



(2) 1*W¥7 - 1 0 7 9 9 9 

2 

[0 00 3] ^^^zivmptkm^AG j-nmrnt. ^m^<o 
t>-£)o ^♦S<^*«(i-<^S)Sr>?K^rv?fn-X'*^y-Ky 

r^/A^a^ K (E t B r) "C^fe-T^ ^ i I- J: •9 . 
[0 0 0 4 ] *f^mM»:«J^ffi^/^/^V^-C. PCRitti^ 

20 yy^if-rv'3>) ^*>c/^9;^&^5^t>'5o ^»^^8 

^, 9-5§-: ( 1 9 9 0) 1 0 2 - 1 0 6!a«C0:^feJi;. 

30 fcs^r^?f^^;l. \^m(7)migi.<^mm^jz^tmz<>x^j:^^^m 

[0 0 0 5] mz,i\.(t>(D'yi^ir:^n^ ^^ft^>^-c^foTV^ 
[00 0 6] 

D N Ait*S<7>i5c/^t;^«c^->|)SK:/ p ir :^ fi -e^f-«lfV: 

i^(7mA. mi^. 6^m. n}i4i^(Dm'f^m^r^i~ 
imxh^(Dxm^xh^) . ^itnm^.Si<mmm^ 

50 [0 0 0 7] :itif:>(OP.j@^m^i-^(ci±. ^l^^^ifq-^^^ 



3 

MLTIi. ¥fmW-3-l 2 5 9 7 2 ic^j^r D N Attfiilt 

m^Wfj-h^.^tK mtti^m:^^^ htix\.^fj:\^\ vtM(D 
[0 0 0 8] -ijm^^thmi.^^mm^ii^x. mm 

l^lli. 1 0 0 n gW±<^DNA36^i5^-T?^l9 s ^(Dftib 

PGR lS^tIi^c:^o ^ ^^-i^^if ;Dp ^ . PGR mm 

(7:>n t^-^^ti^p^-tir^i^^g/j^^ofco J:oTPGRti 
( ^ ^ NFfH & f^/j^ ;i ^ 6 D 

i-5:i^(iffl«iT?fc^o 4§^cPGRit♦i&-c^±. 
[0 0 0 91 r(7>ct *>3:?Mjg^«^-r5«:iji> mmL^it 

M'C*>^o mj3$L/^ci3 --;35f-7^ h'>^— if<^** 

[ 0 0 1 ol 

r:/\52^ 1-7^=^ h^'^^ 4 t DN Ai^fjtmm ^if^ ^ 

i^:^^m 1 ^/f]i^Tlft0i!-^-^5 (1) ^) ^fe 

it^xit >r /^ '"^mm^tUD n a -i-ftiiai-^ ^ G 2 

(2) ^ixi::i|$^Jg^fiil?''y^^^j L. 

-ir. /m^oO-^^^v^>?^' I .-r-v KZ^" ^ITD 

N A i^hmm ^ \m ^ it -c. tm-^m.mm^i ^mmo 

i||iH^ii:^>Sr.£^^tT9XiS6 3 ir. (3) tm'^^&h}. 




(3) i|^§=^¥ 7 - 1 0 7 9 9 9 

4 

<^s;-t^*^^> 'N^v^y ^-f i'-a v&r.s^^iir^xfte 

•li:. (4) l^.^y u:^^ K:/^>f 

St. (5) tm%mmmo:>m}^^^m'^^-^:Me ^ 
nm. H^i5^/^^. ^;opm^. f^^m^. 

[0 0 12] 

[0 0 13] (1) DNAttaiX.fl 

DS) N - K"^v'/^"+^^^='-i>>^-^ h y (Sa 
r k o s y 1 ) Rxy^. if^^nm^^mx^^^ . 7f. 

TritonX-100. ^O^N o n d i e t P - 4 

[0 0 15] (2) DNAtitaX^'i 

[0 0 16] DNAfid^iJ4^(7,>. 9 



# 

5 

[0 0 17] ^mm^^\^'hti^-tv Vzf 

X ^ ( ^ b T {i:tl ^tr :bn T V ^ 5 D N A ^fiJc;«^ 

[0 0 18] DNAtttgXfiti. tffbixyhyy i>.DNA 

dATP, dCTP, dGTP, dTTP(/>4m^S<7)^ 

O?. DNA1^^»^«ttO#^H^SfS)K«?«^^D;t. 
SfeWSo-CPCRtfiliS^tT^o DNA^i^ic^^t^lM. 

-:7— if (Ce t us) :;i^>^i/^^:>;h.^56i. :LMz.m.'&^f\^ 
^h(r>^\t^^<. Tth DNA^l^y / if^'/)DN 

[0 0 19] \'c\<mm:h'^^M:\^mz.mm^^t. n 

-C, ;^y W;^^ K:?'^-r-r— 1 . ioXXy^2i)^^ ^ 

/ -6. D N A T /v- L X V ^:^^t^ . D N K^JiWmir^''^ 

\]^cr)z::^mDNA4fA 1 0 0 :U \:''—i^y.AMhHl>o 
[0 0 2 0] ^^btt/iV /ZsDNAln<lR^Jt/>DNAM 

l^XU^2{t. 0 pmo 1 (/^^*^;^n;io^ft 

1 (7.) 1 0 1 0 0f^ft:(JPx.. ::^^DNA J: >9 ^ 
« : CO - ^ D N A ^ ^# ^ A- & t> ^ ^ ) . V ^ T ;h & t> 




(4) il^W¥7 1 0 7 9 9 9 

6 

[00 2 1 ] (3) '^^yV^^-if^i^syTM 
DNA±itgxa^fTofci>tf.t;«:JC. ;ty ^ U:^^ K 

.ti"'5DN AK^'|J^^(0. ^y i^-ff- Y':^^^-r— 

1 :f:5.tU^2 60K^iJJL:A^^iStRL.. y ^ 

10 «iU_h'e^ti.lff€MI"7tg-C^«0. L C {i 3 0 75-r:> 5 

t^^fz.}^. 2 0;^)*^) 3 0«SHrife<^t>'/)//^3g^-C^b^o 
[0 0 2 2] :*:^H^^C:^^V^T^ifefe^6li^i^(7):^f^i^ 

h (F I TO /^^^"o. )g^?^.*:*3t?i^f 

:/ y if >Y V' 3 N A 4 ^^-tt ^ 

20 -y:. "*:«DNAt;i«Wlb. »:V ^-C->*:iKD N A ^ -^f y 

^:^K ^.^^(D:^t)m^Xh^o MWm^lt. PCRli 
mRft^'^<Ddiftsmi.^. :^y ^^^^'^ u-:^^ K:/p-:/5 ^ 

i:t;?«tajS^4 0 --7 Ot:(7:>m*(c>l^-ib. -^(7)!^4t:(::m 

<^mR< ^^^y'v y-r-tf^ V 3 > ix:)S7:>5ter-5<fc 9*-^ 
30 (7mm^mmi^^j:iiti\^^£h^j:\^\ 
[0 0 2 3] (4) mmrM 

^\^^xi:>NAmm:Lnx{^mi^tz. mm^sxh^^^^-t 

ixm f-i^^o ^^Mm\^^o\^^xDNAmmT.^xm\^^fz 

f I :::+:«D N A 4 (OmmcO^fmcm f>-f 1 0 f^^ 

RWc7^:i4^^DNA4c7j>i1i*s^!^<bj^:^^,j^ 

^/-i' ^ '^-fi:5^<7:> y ^ ^ t'"— x^M 2 8 0 ;^ h h 
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[0 0 2 4] (5) mii'TM 

V—^^itm^ 8 t LTfg^LT^ttL. ^*]K^5 1 
[0 0 2 5] (6) *lj:^Xfi 

[0 0 2 7] ^(D'^0^^^;^-^-^ite?-f^Kff$^S^^^V^T 

a^t^t^^m-r ^ r i: ^^O^RS ^3 1 ^^r- m * ^ 

7^-7^-7— 1 .^rj2^ 4«(7:):r -:f^C^5? ^ 1^;^^ KJiy 

5 . Rxf-nm.rM\z.^s\i fc'-x 8 ^(Dm\\. 
M^^f ' judna^9 omii i:COmU.X 1 



(5) ^ffi¥7 - 1 0 7 9 9 9 

8 

DNA(C*¥«i"^iaa. »:V^-C-*iKDNA^:^y =r,^ 

«SiS«tcJ:oX.??^^hfB5>^«l. turn 
10 ',mm. hisi^/^^r^. h|B;tjntE«. Xfs^w^. hiaJK 

[0 0 2 81 r(7:>^ 9ic_^i*i:^5|sf^*?^-r6/ce6(;ii^^^^ 

20 [0 0 2 91 

30 x^ mvfyu.Pc^m^^^<j'>^ttm%i>o \ %\t.mm. 

[^wnn<omm^^^^m^<^mmx^n . mmnw^t^ 

40 mmimi {^Kf-^ 1 7. mu^i 9c^^n-^*n'-«i]^ 
] 5. Mmmi 6. <^/^r?=ti 7. ^^m^i 9. ^r/«gi5i 

«2 0O^5-ffil«^-'^n^-7-^:/M^ij!l^^^-li:^o 

4^^Mo^7m«ii 5. mmmi i^j^^i 7. mmm 

1 9. ^U^«3^'«I2 0^«f) J:-). g{*:6 8 75^18: tte>tL 

50 [0 0 3 0] :L(rjx'7i,cnnmmi^i^ii^s,4^W}ivxh 



9 

[0 0 3 1 ) 1 . 5it^-"fttai*fe 

DNA^rtjai-r^o jfii« 1 n 1 ^t^eik^ji^i^s o o o 

5 0 itz 1 <7)jfiLfR7!i>*>tt«^»^l // g<^yy AD 

[0 0 3 2] JL>IT. ADNA<7)ttW;^j£^fB<fei- 
[0 0 3 3] jiumt-h^yMstt^tii-r^m^^. ms:^ 

ic, jk?fl^5 0 ^ 1 ^ab. 15^V^-CTNE^<v:7r ( 1 0 
mMTris-HCl, 5 0 mM NaCl, 1 mM 

EDTA)^100/il 'i^^ir^o ^v^-c 1 0%S DS 
^lOi/l^.mL. rc^K^/^a^l 5t;iJ:orii?S.l:T 

NE '^:/77T>^^LO^SDS^^S'g^i-^o i)!:v>-c;jpM«fe 1 6 
-i^fai^n^o ^om^ssi 2^^m«i 5'-^gp«)L. 

1. S I GMA?±jK) ^5// 1 :»abJi:'&-r^o *:v^-C 

;(jnM« 1 6 1 2 ^^fi 5 5 S-c 3 0 'j^-hm-^- 
9 cc-e.s^rwp^b. rco^ 1 o/i 1 ^tits^js--^t-b 

^i'o f^K»r>Ptife;!)^m t DNAcOii^^i5fcM>j-t-^, mtD 

=i> KiJ ritimm^tz^-) 1 0 ojei^^2 0 0 of@g-i 

t: hO^^M 0 0 0;^i>f? 2 0 0 G^B^^H^o 
Ky/'DNA (ml DNA) fi: h X h > ^ ^^^^ ^ 

i^mJj&Xlt. 'f/M.DNAcDt^mti^m^J:*). 9 5S 
[0 0 3 4 ] tmMSkf^^ v-tr>>'^ — RN A (mRN 

A) i/mft^tm-t^o i -^- 

if (RNa s e) fj-^^UXi3^ ^ mRNA^^zy^-T^ 




(6) !^m^^7 - 1 0 7 9 9 9 

10 

&-{i:DNA >fn|«iCfT9o r(7)mmRNA(i:iiLgPCR 

KiDNA (cDNA) ^-^^^i-r^.^^^^i^-^^o :^mmm 

<DcDNA<D^f&^n'?o cDNA(D^ht^jm^nx^'r 

10 2 0 M 1 ^^At-^o 

[0035]1XPCR Buffer 
ImM dATP. dCTP. dGTP, dTTP (T 
a k a r a ) 

20units RNase ^>^tt*^— (Taka 
r a) 

2 GO unit mm^mm (v-^<-::^ h-y^^^^v 

-f^—M XL. Takara) :L^h<DmZM^m 

35* 3 7^t?mpfls;^:^^^f;t^^cDNA/J^^»^H 

20 

[0 0 3 6] -:>^^-r/w:^y/ A^7)^^Wtc:|oV^T(7)^4m 
/W^^yy AjCltiDN A^^yw-^ ^ RN A»> 

jM^<7)PCRtitg-C{i. ^ai-C^^^**T*tt 

(Dm^^mm^^^t-^ pcRif*S(7>ia.a-^^-r i^/i-^^in 

[0 0 3 7] 2. jtfc^igti;fy&.?5:t;^=^/H:^& 

1 . (ci:oX^#^3n/iiS(H-7-^PCRlttifc^iSv>T=& 

[0G3 8] (1) t hy/A(^.^^^M1*mc^)C«J 

IC. ^g^L^-r-, 8^, 9^: (1 9 9 0) 13 5jil-'l 

iS*2!B^(7>>ifa?ft\h. lE;^Aoifti?S^A¥- 1. 
(ct^oT. DNA^ 1 g«]M1LAco :7.-r:^;uy h 

l^JioT. iT-'^liA r g (CGG) ^ C7;»(c>rt L . H 
50 ^T'liT r p (TGG) (C/jTo T V "7 ^ OjWitk 



m 
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2^DNA^^« (ABI :i9 0A) (^J:t)1^^L 
/Co r(^>-7^^>f -rl t 2dWy^-r^*i'&. PCRlSti 
\mt>fi. 2 4 5 b p£OJSSS(^i:^mDNA;0>#btt 

^ -7 — (7)BE^^iJ $r T (Oj^ t^o 
[0 0 3 9] y^^^-^l 5' -ATGCCACTG 
AGAACTCTCTC - 3 ' 

y^^^-^l* 5* -ATGCCACTGAGAACT 
CTCTT- 3 ' 

:r^^-v'2 5' -AGTCTTCGATTACTG 
AG AAA -3' 

^^xiy^-<^ \ ' y^^v^^ r>>K y 

1^^^ (Nucleic Acids Resarc 
h) , 1 3^ : 1 5 2 9 " 1 5 4 1 <7;^j£tctJe o X tT;^ 

^i^^mn\^it.\,(o^^m\^tL. »:v^T*pcRli♦i€ri^J^ 

[0 0 4 01 1 0 mM Tris-HCl, pH8. 0 
(ma r k) 

5 0mM KCl (fP**fil!l) 

1 . 5 mM M g c 1 2 mimm) 

0. 1 % M^^l^ (s i gma) 
1 0 pmo 1 rf^-i-^ 1 
1 0 pmo 1 :/i7-f -r 2 

0. 25mM dATP, dCTP, dGTP. dTT 
P (T a k a r a) 

2. Sun it DNA-g^JsfeSp^ Taq plyme 
rase (Cetus) 

r coix;.s^ft 10 0//!^. imm^x)^x'('(ox. o \^imL 

[0 0 4 1 1 9 5*t:x 1^ 

(9 5t:xi, 54)-. 5 5r<l^. 7 2'CX2^^) < 

x.:^4M)|^4t-oV^T. 2%T:tfx2 — :^y/u (T a k a r 
a) \CXm%^m^rf-^t-o rir^E t B r "CS^feL. 

^^:^t^ 5 isi7j^i^o 2 2 (i-+^-r x-^-.^j-e^ 19 . ;^ ^ 

K<i>X 1 7 4^»JPfiS^5RHa e Ill-CrSfb Lfc ^(^"C^ 

1' tl-^'7^'r2^m\^X. DNAtit§Xg^tTo/hl» 
<7^T*^5o 2 3<Z)4^f40^> No. 2^No. 3{± 
iii|»SDNA;i»'^3^tt. No. 1 i: N o . ^t^ha. ^it\t 
^htiti:t^-^fto - -;&2 4cO^^. No. 1 i: N o . 4 




(7) !^mW-7 - 1 0 7 9 9 9 
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f)^h\t^^r^^htltiib>. No. 2i:No. 3^^hn^ 
7t:6^^tbn^^v^ No. 1 ^7)iil^iM^^^:^i^>rX-x— ;^ 
J: OlftW-r^.b. *^2 pmo 1 -C^o/co 

[0 0 4 21 :i<DRf&mi:4X:\cj^^\^fz.^ ^^v>-c:/-:7 

[0 0 4 31 :/l 5* -ATTACTTACT 

GTT AATG- 3 * 
10 r(7>7^n^-/ 1 CDS' '^yt^m^T'T ^ 

ijjiV . 62-^, 900 (1990) |S«c'7) 

:;^ffi{-t4orF I TC^f^*PLTv^5o ^Jcv^-cpcrs 

;S?St;i-/n-:^~i ^ 1 pmo 1 ^Ab. '^-r y y-r if 

(i. PCRMr>fr>?e^5 0 M n->^L.> ?P#LfcO. l pm 
o 1 ^' II 1 ^N-f >^ y -^-r 3 :/l 0 ix 1 

^^S-L. .m^^9 St:tc3^7>ra^JP/ftb. ^V^-C3 7 

t:xi 05>P5^niaL. ^v^-e4t:tc:Dn^abfco ^^v^xffl 

20 ^S^;-£.;f« 6 0 Id. )ff$i?5fc?#^?K lOO/zl (10/xg 

X M~ 2 8 0^ h U:7^ hT b'i^^- (^-r 
) ^5>^t«X^^A. 1 O^^P^^MXi*:^^ 

^*^P*^lb/io *:V^T% TE'^^yP'r (lOmM T 
r i s -HC 1 , 1 mM EDT A) S 0 1 ^iS^ 

^L. F I TC(D^^ (5 1 8 nm) ^^lU^LfCo 
n-:/-$rl pmo lS!j^b/c*£*. '^^^mn^ I 0, 

00 0 (ffi^ii) ^^b. :itiiz.nmj:n^n^ tmi 

1, 0 0 0 mMim tL.^m'f-'^r^mmimj.-u^ 

\^^<7:>i^mMM<Dm^^*-fji:>^X\^^^ t 

mmmurit n m(Dmmmm<Dmmii>mt>thx v v ^ 

^^ALfCo ctoTgie ^(7)4^J/tJl@ ti. No. 125:U^ 
No. 4 {i|^'l^X*>6 + ^^b. No. 2, No. 3fi: 
m^X;h^ - - LTV^5o nm^^<DU.Pc\^o\' ^X ^ 

[0 0 4 51 (2) ^M'/U'-X^$feim(D'>^VU^^\/ ^(/^ 

t h B§5!ff^-^'-</w:^ (He p a l i t i s B V i 
r u s : HBV) ^^t^ i: 5 Wl^co. it{H--f ^; 
^-t-5:^iS^i^^f^S mm. 3S#, 17-^-: 

50 (1 9 9 0), 3 0 0 3H-'3 0 1 0M:i^fc5o -ttl- 
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HBVyy M.<D^li\^n^f:io H B VtiDN A i^^/l-;^ 
tigoT 1 0 0 M 1 »9ttWL:/hDNA^*^jO. 5 
ti. HB sfcii©4^<^»fe^<^)4 3 2 b p"C*>!9. roffi 

•To 

[0 04 6] :7^^><-r3 5* - GGACTTCTCT 
C AATTTTCT AGGG- 3 * 

y'^yf^^ 5* - CAAATGGC ACTAGTAA 

ACTGAGC- 3 * 

P C RSiSiS<?5#£/ie;Ji 50 u \ ^ 

1 OmM T r i s -HC I (mark) 

5 OmM KG 1 m^f^M) 

1 . 5mM Mgc I2 i^itmm) 

0. 1% -^7^> (s i gma) 
5 0 pmo 1 y' J-f'^S 
5 p m o 1 y^ y^'^^ 4 

0. 25mM dATP, dCTP, dGTP, dTT 
P (T a k a r a ) 

2. Sunit Taq plymerase (Get 
us) 

[0 04 7] 95rxi^7>. (95^X1. 5^^ 57 

yr (:7^n-:/2) ^SrilALfco :7'n-:-^ 2 (^JSSBE^iJ^ 

[0048] :^ 1:1— :r2 -TCCTGTTCATCC 
TGCTGCTATGCCTCATCT-3* 

rO-7'n-'y2(;0 5' \Z.Y I TC^WjnL/ct>^7)^i^{i 
U/Co {^#L.fcPCRS;'t^^e^t-:/n--^2 ^5 pmo 1 
^SAL. ^N><:;^'y ^V-tf^ V3 > xa^trof^o ^^-f^^ 

[0 0 4 9] VCKmZM^ 0 // 1 
1 pmo 1 / 1 0 1 TT'n— y 2 

m^^9 5t:(c 3^>rai^^aL. 0:v^-e3 rr-e 1 o^> 
raffia ^^v^-c4t:w^?aLyco »:v^-effiKxs^»c 

[0 0 5 0] ^^^:^y ^^-if^ V 3 ^-^MfSffl^ 6 0 a/ 

1 




(8) ^m^l - 1 0 7 9 9 9 
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mm.wm\oou\ do/zg a-^t'-x m-2 

w^^K:7^n-:/j;i«IKL/hF I TCO^*:>fe5 1 8 
10 n moO*i^^a^?t^)^ L/ho 

[0 0 5 1 ] ^m^m^^m 7 (C^-To r 9 

^•9>1^*6. 1, 0 0 0-^S2pM<L: :7^u-^v-M.^Co 
J:oT!lI7l'(^W;^JSSi;i. ^3|s|-No. l.No. 3(i: 
Ri'f^^-o^L. No. 2, No. 4li^'}4^>j^L. I^«t;i 

^t?5K)isf i^iov^T 6 r h m'^mz.o 
[0 0 5 2] 3 . mw<omm 

[0 0 5 3] m?>\ti^^m\z.-^\^h'^w^w^^^^v.. 

t^Sli^T^^^^s g]9ti:^PM^. m \ Ofii^;^^. Si 1 

[0 0 5 4] 1 5 eO|^)^ffl>i«lfll^Ill 8 ^fflV^-CI^^ 

P^t-'^o 1 2 nm^^^y^. my^(om^ 9 6 '/'v:c?:>-fL 1 3 

2 3 0 ^W^^ 1 8 JiM^-^ 3 1 

30 ^Hoo i^l^)|sf-&3 OrtaSiiili:. ^^tf— XoOisi^^co/c 

-^'5^ y:^3 3^*&i^i-'5^ -/-/-^ -;^xh^^ ^-'-rf 
f?3 4±i^i^^^^;Ju S^-^3 0. ^|g:^^-^3 U ^ 
/:/-f?3 4lifRl-(50«Pllj'ru— h 3 5.htcffi;7£^n. :r 
cO^S/j'/U-— h 3 5(i^— 3 6(7)|gt!}t-ctoT. l^^P 

mi5^(^^:y:7^3 3{± /X/U3 8(:i. U^«!)^V^«^tg 
(^St 0 fvTtt i^:>^x^o / 3 8 ti^S 1 2 (7:>;fL 1 3 
40 Pil. 25:U^^ v-y^ 3 2.h(/). ^ y :/ 3 3 (^O^te/u/iTrfl 
m\^^t>^X 8 ^^tt i^ixT^D . 1 ;ic04>tt»]f1^T\ 
8oc/m)|sf(c/7>a-nJtgT*ib6o ^co/X/1.3 8-^^ 

3 3(7)Siftit:^7&|i. h 3 5^*!^i()L. 
ttgt^fc^ / -^^^3 8cOT:>^t-f^-/':^3 3^{»m^ii:. 
/X/u-S 8(/>{iM^. L^tf^^f^n3 9</)T:^fn](^. 

— 9 A 0Oiftf^(^J:oT*»lftL.. y X;^3 8^^ /-'^3 
3^Jf LottTl^Of^tt fb>n^o »:V^-e^ ;':/3 37'/gii 

Wl-^V- V 3 5^IBil!3L. y X;P3 8 (7)T:^; (C^|gc7,>A 
50 ofc^Ll 3^{ifi5-^. /X/i-S 8 ^ F:ir(C^Sb^-^. 




15 

;^"L^«)-:^L— h 3 5 ^^»)L. / 8'7)T:>f;t::?L 

^X./U3 8(C^'9{+tt^bnfcT?^'y7^3 3(Ol&i<1^Lii. 7 
X/u 3 8 ^/^^^iflti^M V h 3 5 ^^«) L 

Z.^Ucmi hfhf^^ 4 4 X/U3 8 0 

F;^(^>(i:g5-^. t";:^ h>^--:$^4 2 c^igiftUn^-St-t- 
[0 0 5 51 l!fcV^-C^Pm«l<^>P»/^«l«^B19^fflV^T 
tt^P^-r^o 12fi^^^.^L. 4 eiifel^Xu y>^-C^ 

2c9j|{|ij?^iKt^-g'p J: 9;0PXc^:rLTV^^o 
IRiXp V/ ^46 {i-^c^F*9lH5cOt: — ^J^^PXu y (O^ 
0#;t*C,):0. 1 2 OSTi^^^bOSJ^^-Cs ^tlco 

Xn 4 6 _htcKB e^Xn ^ 4 6 OitS^tt 

[0 0 5 6] ^^v^'c«;*^^(7)f^;te/^tt^«^Kl i o 

Xim^^o 12li:^gg^.^U. 4 yii/^iPXu ^y^-C 
W^i 2(7)iH|ij?i^i^c(C'^9 J:•>;!lox^^^Tv^^o 

[0 0 5 7] ^cv^-ei^wsg 1 9 (Dimfmm^m i i ^ 

mx*-^^^ , v^\\ (b) nmn^i "^(D^^m^sJjm^ 

-^\z.p^Vfm\-^^\^frMf^mx^>^o 

[0 0 5 8] 11 (a) ^Z.:iS\^X 'X S\X%UX^^V 

5 1 1 2 ^«j$-t-^.«si^7'^i~ h. 5 2 

h 5 1 }r. -^<f\^:^^—9 5 2ti^A-<>'U' h 5 r>-cai|g^H 
T^3^). ttSi^-Xl - h 5 1 \^^miS^ K7 6_h^^^;^/ 

%^xn'K ^/i::ott»«2 1 ri:«iaitP5 ox«^W^ 

-^x^y). _hfe<^ai^5 o. 2. ^m-n - v 5 
1 ^l^v^. ^^aim5^i«^^^*^:ti(-i*i$i^^^i://-tii5r: 




(9) ^mW-l 10 7 9 9 9 
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[0 0 5 9] gii 1 (b) ^m\^^x^^:^^^mn-^' 

^-5 7^JSTs R^t'm5 8(C$iJ^i--5o l?S«^Fe5 8^>^ 
ti)t:7r^ '<^^-::/5 9. mM^>:<7 2i;iJ:^9«/»i 
^ti. JSb^>fe5 4 m&^^ 

3 1 2 (^dPL 1 3 l*^Kif-f t^R^t't 

^tt^**5 S^r^-r^o *)t.^5 5li'^-:7^'7-7 
10 3^£jc*fL, 6 9^iS^L:7 t- h^-r 

K7 0tcfiM-r^o h^-r;r- K7 Oi^ci: ^)«iai^ 

ttfc^)fe5fe5 5{^-^0»Si;ii: <9«^ft^.h LT. gll 
1 (a) hcf — -7 2 1 i:ii^'>bn4^Jj^^tL5o 

[0 0 6 0] ^ll^^i^^^J^^^oV^T^€;fi'^5*:>fcfe^^:ls F 
I TC^fflV\ ^*4 8(C{1T/W=?>U— t^^ffluv 

^j^:7>f yv^ 6 9t;iti5 0 0 nmJ^fflV>-Cl^^;6^ rtt 

\t.u-y^>^jh^m^^yf^m^^x-h. 

mns sn^yr^^^^^—ys 9^ffli^-c. ^t^i 2 

2(D i^\\ (sum ^ 

»-r^;^&^s m^mmmmRV'^^mm^m'^i.xm 
isx h ^ 2 mmm Lmm^^^^ai^xum^^Wi'r^ 

[0 0 6 1 ] i!>:v^-etfem<7)Xn-tr.-^^I«£n^-r^, 

1 3F^^t.i^^fS^n. 2fi«3*«|2 0 (Qt^) 

►)tRiSXt~ h 5 1 JiicKB^n^o aSiSXi— h 5 1 

ji. 1 2 5 0 (Dy^j\,z^m 1 ^ij 8 u,n 

40 

[0 0 6 2] »:v^-cjei^«2 oo|^^/^«;7t^. 1^1 1 2 

:/ h r — y^-e^6o C(/>>5t3St-i^tt bn/-i''^> KHIS7 3 
li^-y-^gE7 4^:fhLT^S§l 2^f^^^¥L. I^t^.h 

5. 6. {^^^^:^i 7. i^mt^i 9(/j>^ix^'ix(/:> 



(10) 



«=WjH^7 1 0 7 9 9 9 
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[0 0 6 3] 

10 0 6 4] t4*;(;fco0^ai^^f^ft-C^o/c«^ac«jfe-C 
^<lI]n^o */im^»»J&-C{€;^-r6E t B r (i. A 

[0 0 6 5] -,1;^%P^f;i:J^it^jtfe^*fW&^^^f-r 
10 0 6 6] JW±co«t:i. *^?^tl1#ic8fi*1^*(c4^t:t 
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[gi3] i^mn(D%mmxh^'A^i-m^^m.(r>m.^ 

10 [g]. 



[g]5] *^?^(7)^«g^l|-C^eDNAlii|iiXg<^*g;S:^ 

20 [EI 9] ^^m(Dm:mmx-h^i}m^^7T^-tm^mo 

[Ell 1] ;^^0^(7)||iSpij-e^^1^W^^^-rffl[^Ig|-c 

^•9. (a) \mm^(Dmm^^m. (b) (±^^iiis^<7) 

[g}i 2] ;*:^P>^<O^J6PI|-C*>^«2l«^^i-«^EIo 
[^-^<^)tftP>gi 

A. 5 : ;t-y ^'5?^ W;^^ K:7^n-:/. 6 : :^*^f« 
30 7 : m^!^. 8 : <K^fc'-X. 9 : ^M. 13:^ 

SS> 4 8 : 5 4 : 1©^*. 5 5 : 
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